Abstract. We give an explicit formula for a 2-fold branched covering from CP 2 to S 4 , and relate it to other maps between quotients of S 2 × S 2 .
is a 2-fold branched covering, branched overf (∆) 
Let c n : 
This is a 2-fold branched covering, with branch locus the diagonal, and induces a diffeomorphism
The map g has a liftg :
where ν :
then the norm of (rr
.) We may also obtaing by normalizing the map
This map is invariant under σ 2 and τ , and is generically 4-to-1. Hence it factors through a map g + :
, and induces maps G =gλ
The lattice of quotients of S 2 ×S 2 by the subgroups of the group σ, τ generated by σ and τ is a commuting diagram:
The five nontrivial subgroups of σ, τ that do not contain τ (namely, στ , τ σ , σ 2 , σ and στ, τ σ ) each act freely, and the unlabeled maps are 2-fold covering projections. The maps λ, g + , G and h are each 2-fold branched coverings, since σ, τ acts freely on 
on U 2 . Homogenizing this formula gives
The argument of ν is nonzero when (z 0 , z 1 , z 2 ) = (0, 0, 0), and its length is the square root of an homogeneous quartic polynomial in the real and imaginary parts of the harmonic coordinates of CP 2 . The map G is continuous, and is real analytic away fromf (∆) = V (z 2 1 − 4z 0 z 2 ). Its essential structure is most easily seen after using θ to make a linear change of coordinates. Let ð = Gθ. Then
(Writing out the norm of the argument of ν explicitly does not lead to further enlightenment.)
It is clear from this formula that ðc 2 = ð. The map ð is a 2-fold branched covering, with branch locus Re(CP 2 ) ∼ = RP 2 , the set of real points of CP 2 , and so S 4 is the quotient of CP 2 by complex conjugation [2, 4] . We conclude by showing that the branch set ð(RP 2 ) is unknotted in S 4 . We view S 2 as the unit sphere in the space V of purely imaginary quaternions and shall identify S 3 with the unit quaternions. The standard inner product on V is given by v • w = Re(vw), for v, w ∈ V . Let
Then C 1 = ∆ S 2 and C −1 = Γ A , while C x ∼ = C 0 for all |x| < 1. The map f : S 3 → C 0 given by f (q) = (qiq −1 , qjq −1 ) for all q ∈ S 3 is a 2-fold covering projection, and so
It is easily seen that N = ∪ x≥0 C x and σ(N ) are regular neighbourhoods of ∆ S 2 and Γ A = σ(∆ S 2 ), respectively. The partition S 2 × S 2 = N ∪ σ(N ) into two pieces with common boundary C 0 is invariant under the action of σ 2 , τ , and the pieces are swapped by σ. Hence there is an induced partition of S 4 = S 2 × S 2 / σ 2 , τ into two diffeomorphic pieces. Since the image of σ(N ) in S 4 is a regular neighbourhood of the branch set, and its complement is diffeomorphic to this regular neighbourhood, the branch set is the image of one of the (two) standard unknotted embeddings of RP 2 in S 4 , by Theorem 3 of [5] .
Remark. The main step in [4] used a result on fixed point sets of involutions of symmetric products to obtain a diffeomorphism RP 2 × RP 2 /(x, y) ∼ (y, x) ∼ = RP 4 . Our contribution has been the explicit branched covering g :
